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Callback (1)

Page=M5ID1

the PSAP performs a call back using the emergency routing
number as the called party number. The switch that routed the
emergency call from the mobile station to the PSAP receives
the call back. The PSAP also sends the identifier of the mobile
station to the switch. When a switch receives its emergency
routing number as the called party number, the switch recog-
nizes an emergency call back situation and pages the mobile
station 1dentified by the mobile station identifier received 1n
association with the emergency routing number. The mobile
station 1s then reconnected with the PSAP.

9 Claims, 2 Drawing Sheets
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EMERGENCY CALL BACK METHOD

BACKGROUND OF THE INVENTION

Emergency service calls in North America are originated
by dialing “9-1-1.” Other parts of the world may use some
other abbreviated string of dialable digits such as “6-1-1" 1n
Mexico; all share the intent to provide the caller with an easy
way to call for help with an easy to remember number. These
calls are routed to a local Public Service Answering Point
(PSAP) where an emergency response may be initiated (po-
lice, fire department, road repair, ambulance, etc.) while the
caller 1s kept on the phone. If the call 1s somehow discon-
nected or dropped before the emergency 1s completely
reported or the responder arrives, the PSAP may call back the
originator using a call back number provided through its
databases.

For example, the call record for a 911 call originated
through a wired network may include Automatic Line Iden-
tification (ANI) or the telephone number of the access line
from which the call originated. However, the mobile directory
number (MDN) or telephone number of a wireless subscriber
1s not associated with a physical line or mobile station.
Instead, calls to a wireless subscriber are routed to the mobile
station by way of the mobile station 1dentification (MSID),
not the MDN. Accordingly, performing an emergency call
back to a mobile station poses hurdles not encountered with,
¢.g., land line devices.

Typically, the MSID 1s either a 10-digit mobile 1dentifica-
tion number (MIN) or a 13-digit International Mobile Sub-
scriber Identifier (IMSI) programmed 1nto amobile station by
the service provider with whom the mobile station user has
entered nto a service agreement. Accordingly, the MSID 1s
not necessarily a dialable number.

The MDN of a mobile station 1s a dialable number. The
MDN 1s dialed by a caller and used to route a call through the
network to the wireless subscriber’s home system. At the
subscriber’s home system, the home location register (HLR)
contains the MSID associated with the subscriber’s MDN.
The MSID, not the MDN, 1s then used to route the call
through the network to the serving wireless system and page
the subscriber. The subscriber’s MDN 1s provided by the
home system to the serving system in a separate data file
called the subscriber profile.

The use of a separate number for MDN and MSID 1s new to
some systems. Historically, in TIA/EIA-41 systems before
the implementation of wireless number portability (WNP) or
thousands block number pooling (TBNP) based on the Local
Routing Number (LRN) method and international roaming
(IR), the mobile identification number (MIN) of a mobile
station was the same as the MDN. However, with WNP and
TBNP, the MDN became “portable” or “poolable” from one
service provider to another service provider. Since MSID 1s
not portable or poolable, the recipient service provider
assigns a new MSID for a subscriber with a ported-in or
pooled MDN.

International roaming also forced the separation of MSID
and MDN. While the MIN 1s a 10-digit number modeled after
the North American Numbering Plan’s 10-digit MDN, other
nation’s carriers using a different directory numbering plan
may not allow their MDN to be equivalent to the internation-
ally recognized MIN format. Another standard MSID 1s the
IMSI. It 1s used in both TIA/EIA-41 and GSM systems
around the world. IMSI 1s a 15-digit number, and therefore,
can not serve as a 10-digit MDN.

Historically, when the MDN was the same as the MIN, the
MIN would be delivered to a PSAP and would be used for a
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call back number. With the separation of MIN and MDN as
described above, 1t became necessary to deliver the MDN as
a separate call back number to the PSAP as well as the caller’s
MSID. There are certain problems associated with imple-
menting this solution. The primary problem 1s that the serving
system may not have the caller’s MDN, only the MSID, to
present to the PSAP with the call. Some of the reasons for this
relate to the way MSID-MDN separation has been imple-
mented according to standards.

An old serving TIA/EIA-41 system may not support WNP,
TBNP or IR. This means that the older serving system may be
expecting the MIN and the MDN to be the same. The older
system would not even know to look for a separate MDN 1n
the subscriber’s service profile (keyed on MIN, not MDN).
With this limitation, these subscribers may not be allowed to
use basic services, but they must be allowed to call for emer-
gency services. As a result, a roamer who dials “9-1-1" while
on an old system will have his or her call delivered to the
PSAP with an MSID but no MDN. Accordingly, no call back
1s possible.

A newer serving system that 1s WNP and IR capable may
not be able to deliver MDN to the PSAP. This could happen i
the calling mobile station 1s not registered with any service
provider (e.g., there are mobile phones used for emergency
calls only). It 1s also possible for a subscriber to place an
emergency call before the HLR has responded to the serving
system with the subscriber’s service profile containing the
MDN.

The call back MDN for an international roamer would
require the PSAP to place an international call to reach a
subscriber in their local Emergency Service Zone (ESZ). This
1s not a practical, timely or sufficiently reliable solution for a
PSAP that normally does not place international calls and
may require immediate call back information in order to save
someone’s life. In addition, the entire international MDN (up
to 15 digits including a country code) may not be presented to
the PSAP for callback.

One proposed solution to these problems calls for deliver-
ing 9-1-1+the last 7 digits of the electronic serial number
(ESN) of the calling mobile station to the PSAP as the call
back number when the MDN 1s not available. While this may
serve to 1dentify the caller to the PSAP and the serving sys-
tem, this “9-1-1+ESN7” can not be routed through the net-
work and can not be used to place a call back.

SUMMARY OF THE INVENTION

The call back method according to the present mvention
assigns an emergency local routing number (ELRN) to each
switch 1n a wireless network. When a switch of the wireless
network routes an emergency call to a Public Service Answer-
ing Point (PSAP), the switch sends the emergency local rout-
ing number as the calling party number (CgPN) and provides
the PSAP with the 1dentifier of the mobile station (MSID). IT
the emergency call drops, the PSAP performs a call back
using the emergency routing number as the called party num-

ber (CdPN). As a result the switch that routed the emergency
call from the mobile station to the PSAP receives the call

back. The PSAP also sends the identifier of the mobile station
to the switch. This MSID 1s used to page the correct mobile
station. In an embodiment of the present invention, the PSAP
signals the mobile station 1dentifier to the switch 1n a generic
address parameter.

When a switch recerves 1ts emergency local routing num-
ber as the called party number, the switches recognizes an
emergency call back situation and pages the mobile station
identified by the mobile station 1dentifier recerved 1n associa-
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tion with the emergency routing number. In an embodiment
of the present imvention, the switch gives higher priority to
handling the call back than other tasks when an ELRN 1s the
CdPN. In this manner, the PSAP 1s reconnected with the
mobile station.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given herein below and the
accompanying drawings which are given by way of 1llustra-
tion only, wherein like reference numerals designate corre-
sponding parts in the various drawings, and wherein:

FIGS. 1-6 are communication flow diagrams 1illustrating
the operation of the call back method according to the present
invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The call back method according to the present invention
assigns a unique routable call back number to each switch
(e.g., a mobile switching center (IMSC)) 1n a wireless com-
munication system. This number will be referred to as an
“Emergency Local Routing Number” or ELRN hereatfter. The
ELRN can be thought of as similar to the local routing number
(LRN) assigned to each local switch to implement wireless
number portability (WNP) or thousands block number pool-
ing (TBNP). However, an ELRN can only be routed to the
switch that owns the number, and the ELRN for each switch
1s unique and 1s not portable.

As 1s known, when a mobile station makes an emergency
call, the mobile station identifier (MSID) 1s supplied 1n asso-
ciation with the emergency call. For example, the MSID 1s the
mobile identification number (MIN), a ten digit International
Roaming Mobile Identification Number (IRM) for those 10
digit numbers outside the range of the North American Num-
bering Plan, or the International Mobile Subscriber Identifier
(IMSI). When a switch of the wireless system receives an
emergency call (e.g., a 9-1-1 call) from a mobile station,
particularly, a mobile station with no MDN, the switch sends
the ELRN of the switch to the Public Service Answering Point
(PSAP) serving the switch. The switch supplies ELRN as the
calling party number (CgPN), and also provides the PSAP
with the MSID of the mobile station. For example, the MSID
1s signaled such as in the ISUP generic address parameter
(GAP).

If the emergency call drops, the PSAP performs a call back
using the ERLN as the called party number (CdPN). As a
result, the switch that routed the emergency call from the
mobile station to the PSAP recerves the call back. The PSAP
also sends the i1dentifier of the mobile station to the switch.
For example, the MSID 1s signaled with the call back such as
in the ISUP generic address parameter (GAP).

When a switch receives its emergency routing number as
the called party number, the switch recognizes an emergency
call back situation and pages the mobile station 1dentified by
the MSID received 1n association with the ERLN and estab-
lishes the emergency call back. This ERLN technique may
also be provisioned with priority queuing in the switches;
wherein the switch handles the call back number at a higher
priority than tasks ivolving other calls. This should improve
the emergency call back completion rate even during peak
traffic periods at the switch. Furthermore, while described as
performed for all emergency calls, use of the method could be
limited to just emergency calls made by mobile stations with
no or unavailable MDNs.

10

15

20

25

30

35

40

45

50

55

60

65

4

FIGS. 1-6 are communication flow diagrams illustrating
the operation of the call back method according to the present
imnvention. As shown 1n FIG. 1, a first mobile station MS1
places an emergency call, a 9-1-1 call in this example, that 1s
received by a MSC. Accordingly, the called party number 1s
9-1-1, and the MSID1 of the first mobile station MS1 1s
supplied to the MSC as well. The MSC then routes the emer-
gency call to the serving PSAP. In so doing, the called party
number remains 9-1-1, but the MSC supplies 1ts ERLN as the
calling party number. The MSC also supplies the MSID1 of
the first mobile station MS1 1n the generic address parameter
(GAP).

If the emergency call 1s dropped, the PSAP performs a call
back using the ERLN as the called party number because the
ERLN was supplied to the PSAP as the calling party number.
The result 1s that the call back 1s routed to the MSC as shown
in FIG. 2. As further shown 1n FI1G. 2, the MSID1 of the first
mobile station 1s signaled with the call back i the ISUP GAP.
As shown 1n FIG. 3, the MSC uses the MSID1 of the first
mobile station MS1 to page the first mobile station MS1 and
complete the call back.

Assume that while the call back to the first mobile station
MS1 1s 1n progress, a second mobile station MS2 places a
9-1-1 emergency call as shown 1n FIG. 4. As with the emer-
gency call from the first mobile station MS1, the second
mobile station MS2 supplies its mobile station i1dentifier
MSID2 along with the emergency call (e.g., called party
number 1s 9-1-1). Then, the MSC then routes the emergency
call to the PSAP. In so doing, the called party number remains
9-1-1, but the MSC supplies 1ts ERLN as the calling party
number. The MSC also supplies the MSID2 of the second
mobile station MS2 to the PSAP. Accordingly, FIG. 4 dem-
onstrates that the MSC supplies the same calling party num-

ber (1.e., the ERLN) to the PSAP for both of the emergency
calls.

If the second emergency call 1s dropped, the PSAP per-
forms a call back using the ERLN as the called party number
because the ERLN was supplied to the PSAP as the calling

party number. The result 1s that a second call back 1s routed to
the MSC as shown 1n FIG. 5. As further shown 1n FI1G. 5, the
MSID2 of the second mobile station is signaled with the
second call back in the ISUP GAP. As shown 1n FIG. 6, the
MSC uses the MSID2 of the second mobile station MS2 to
page the second mobile station MS2 and complete the call

back.

The emergency call back method of the present invention
ensures a routable call back number 1s provided to a PSAP
with every emergency call from a mobile station. Specifically,
the ELRN 1s one number used to route one or many emer-
gency service call backs to the originating switch (e.g., MSC).
The ELRN of the originating switch 1s signaled to the PSAP
as the calling party number (CgPN), particularly when there
1s no local MDN available to accompany an emergency call.

In the North American Numbering Plan, the ELRN 1s a
10-digit number (NPA-NXX-XXXX) where the leading
6-digits (NPA-NXX) are uniquely assigned to each local
switch 1n North America for call routing purposes. The sub-
sequent four digits are assigned by the switch operator. How-
ever, the emergency call back method 1s applicable 1n a public
switched network anywhere 1n the world. Namely, the ELRN
contains those digits assigned from any national numbering
plan to route calls to a particular switch. Also, the emergency
call back method may be applied with any mobile service or
wireless access technology.




US 7,676,215 B2

S

The emergency call back method 1s independent of number
portability and number pooling. These network capabilities
depend upon the Local Routing Number (LRN) Method to
route a call to a serving switch based on the LRN associated
with a ported or pooled dialed number. In comparison, the
ELRN 1s not associated with a dialed number, 1instead 1t 1s
associated with a switch.

In some ways, the ELRN functions 1n the public network
like the Local Routing Number (LRN) required for local
number portability; for instance, both function as a single
number to route many calls to a particular switch. However,
no database query 1s required to 1dentily the ELRN required
to route a call to a serving MSC. As a result, when used as the
called party number (CdPN) to route a callback from a PSAP
to the serving MSC, the ELRN may be accompanied with the
ISUP Forward Call Indicator (FCI) set to indicate no number
portability database query 1s required.

As discussed above, an ELRN 1s not associated with any
particular MDN and 1s used to route a call back directly to the
serving switch, not the home system. The ELRN eliminates
the need for the PSAP to use a MDN to place an emergency
call back. There 1s no need to request an MDN or an LRN to
route a callback through a home system as per existing mobile
application part (MAP) standards. Also, there 1s no need to
place an international call through a foreign home system to
call back an international roamer in the local area. This
reduces signaling, saves time and improves service reliability.
Further, there 1s no need for a Temporary Long Distance
Number (TLDN), as in TIA/EIA-41 networks, or a Mobile
Station Routing Number (MSRN), as 1n GSM networks, to
route a call back from the home system to the serving system.

This reduces signaling, saves time and places no demand on
the supply of TLDNs or MSRNs.

The invention being thus described, 1t will be obvious that
the same may be varied 1n many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
invention, and all such modifications are intended to be
included within the scope of the following claims.
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We claim:

1. An emergency call back method, comprising:

assigning a different emergency routing number to a switch

in a wireless network for use as a calling party number of
emergency wireless calls routed to a Public Service
Answering Point (PSAP) by the switch;

sending the assigned emergency routing number as the

calling party number to the PSAP from the switch;

receving the assigned emergency routing number as a

called party number at the switch from the PSAP 11 the
emergency call drops such that the switch recognizes the
call as an emergency call based on the emergency rout-
ing number;

recerving a mobile station identifier at the switch when the

switch receives the assigned emergency routing number
as the called party number; and

paging a mobile station identified by the mobile station

identifier when the called party number matches the
assigned emergency routing number.

2. The method of claim 1, wherein each assigned emer-
gency routing number 1s not portable.

3. The method of claim 1, further comprising:

signaling the mobile station identifier to the switch when

initiating the call back.

4. The method of claim 3, wherein the signaling step sends
the mobile station 1dentifier in a generic address parameter.

5. The method of claim 1, wherein the mobile station
identifier 1s received at the switch 1n a generic address param-
eter.

6. The method of claim 1, wherein the mobile station
identifier 1s a ten digit number.

7. The method of claim 1, wherein the mobile station
identifier 1s a fifteen digit International Mobile Subscriber
Identifier.

8. The method of claim 1, wherein the paging step 1s
performed with priority over other tasks at the switch.

9. The method of claim 1, wherein the switch 1s a mobile
switching center.
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